In this work, the effect of various parameters on the thermal performance and heat losses from the concentrated solar receiver is studied parametrically. A parabolic dish solar concentrating collector is used to heat the fluid in the receiver. The effect of the solar radiation, wind and ambient temperature on the receiver surface temperature is investigated for the thermal output. The wind velocity and ambient temperature are responsible for the heat losses from the receiver. The increase in wind velocity increases the forced convection heat losses and the increase in the ambient temperature reduces the thermal output of the system. The emissivity of the receiver coating plays a major role in the reduction of the radiation heat losses from the receiver. A reduction of emissivity from 0.9 to 0.2 decreases the radiation heat loss by 75%.
INTRODUCTION
The concentrated solar receiver is an important aspect to attain the required thermal output using the parabolic dish collector. Such receivers involve high temperatures. Hence, the attempts are to be carried out to reduce the heat losses from the receiver. The natural convective loss was determined by Jilte et al. [1] for a cylindrical cavity receiver using CFD simulations for the aperture diameters of 0.2, 0.3 and 0.4 m with unity aspect ratio. James et al. [2] analyzed the natural convection loss in cubical and cylindrical cavity receivers.
Pyromark-2500 painted receivers were tested for operating temperatures up to 650 °C. The correlations based on stagnation and convection zones were found to be fit with experimental results. Solar collector with integrated storage was discussed by several researchers [3] [4] [5] . Vinod et al. [6] analysed convective heat losses from copper coiled spherical cavity solar receiver. Kajavaliet al. [7] improved the efficiency of parabolic trough solar collector by modifying the receiver design. Flat plate collector with solar cavity covers was investigated by Lakshimapthy and Sivaraman [8] . The convection loss was reduced by 36% using quartz glass cover by Cui et al. [9] . The effect of receiver surface temperature on the thermal performance of the solar receiver is investigated y Senthil and Cheralathan through experimental and design of experiments methods [10] [11] [12] . Different high temperature solar receivers are reviewed by Senthil [13] . Energy and exergy analysis of solar receivers integrated with phase change materials are discussed [14] [15] [16] [17] .
Spiral absorber with oil, water and air is investigated thermodynamically by Pavlovic et al. [18] .
Varghese et al. [19] introduced the air gap in the solar collector reduces the heat loss by 13.4% to 52.5%. Design factors of parabolic dish are discussed by Hafez et al. [20] . From the literature, it is seen that improved thermal performance of solar receivers using a variety of receivers has been reported. The parametric study of the parabolic dish collector is carried out to predict the heat losses and the performance of the selected solar receiver. The effect of solar radiation and wind speed are discussed.
PARAMETRIC ANALYSIS
Scheffler type reflector is made up of small mirrors arranged in a paraboloidal form and the receiver is kept at a focus of 2.7 m. The detailed specifications of the reflector are already discussed in the author's earlier works [11, 12] . The incident solar beam rays are concentrated on to the receiver. Since, the position of the sun keeps on changing; a two-way tracking system is used to maintain the focus on the receiver as shown in Figure 1 . The black chrome coated steel receiver of 406 mm diameter is investigated and the geometrical aspects of the receiver are given in Table 1 . The radiation heat loss depends on the receiver temperature (T w ), effective surface area (A t ), emissivity of surfaces (ε) and ambient temperature (T a ), it is expressed in eq. (1), ) (
The free and forced convective heat losses from the cavity are calculated from the Nusselt number (Nu) correlations for the vertical flat plate.
The convective heat transfer is expressed in eq. (2) ) ( .
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RESULTS AND DISCUSSIONS
The average receiver surface temperature is used to determine the thermal performance and heat losses. The concentration ratio is defined as the ratio of the receiver surface area of the aperture area of the reflector. Figure 2 depicts the variation of the optimum receiver surface temperature over the geometric concentration ratios. The average beam radiation considered is 800 W/m 2 . The optimum temperature is the nominal at the given test site, and the collector with accounting the ambient conditions. Figure 3 shows the effect of solar beam radiation on the receiver surface temperature with the concentration ratio of ninety. The higher concentration ratio results in the higher receiver temperature. The convection heat transfer is more than the radiation heat transfer from the receiver surface. The low value of emissivity reduces the radiation heat losses from the receiver. The free and forced convection is considered to determine the combined heat losses. The conduction heat loss is negligible when compared to the radiation and convection. Figure 6 shows the thermal efficiency of the solar receiver based on the average receiver temperature in the ideal case of the solar receiver without wind effects. Thermal efficiency decreases with the increase in the receiver surface temperature and lies between 71% to 74%.
www.tjprc.org editor@tjprc.org response time. This is due to the thermal capacity of the receiver material and the sensible heat effect. At lower heat transfer, fluid flow rate, the heating response is more and at higher flow rates it is vice versa. The radiation heat loss is expressed for the given solar collector-receiver system as Equ. (4):
The radiation heat loss is reduced by 75% when the emissivity of the surfaces, reduced from 0.90 to 0.20 from Figure 8 . Thus, decreasing the emissivity reduces the radiation heat losses especially. So, lower emissivity black chrome paint is preferred for the surface coating of the receiver.
CONCLUSIONS
The increase in wind velocity increases the forced convection heat losses. The increase in the ambient temperature reduces the thermal output of the system. The emissivity of the receiver coating plays an important role in the reduction of the radiation heat losses from the receiver. A reduction of emissivity from 0.9 to 0.2 decreases the radiation heat loss by 75%. The proper insulation thickness reduced the conduction heat losses considerably and it is negligible when compared to the convection and radiation heat losses. The presented parametric analysis is useful to predict the thermal performance of the solar receiver and heat losses with respect to the ambient conditions.
